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CHAPTER 17,

NEARBY GROUPS OF GALAXIES

G, de Vaucouleurs

The University of Texas

17,1, Definition of a Group,

Binary galaxies discussed in Chapter 16 are a special case of
multiplicity and clustering among galaxies, Large-scale clustering is
discus3ed in Chapter 18, The present chapter discusses multiple sys-
tems: groups, clusters, and clouds of intermediate size (D = 1-3 Mpc)
and population (n = 10-100), Such systems can be identified and best
studied individually in our immediate neighborhood (A < 20 Mpec), The
naarer galaxies used in the calibration of the distance scale and in
assessing the detailed properties of galaxies are generally members
of nearby groups:.

By "group" is meant a number n > 2 of distinct galaxies that are
bound gravitationally for periods of the order of 10? years or greater
(star cluster analogy) or perhaps are genetically related as products
of a common explosive formative event during the past 10° years or
so evan though they may not be gravitationally bound at present
{stellar association analogy),

These concepts, however, are not suitable as operational defini-
tions, In practice a "group" will be a "small" number of galaxies;
say n = 10 brighter than M = -16 {perhaps of a specified class only.
either elliptical and lenticular, or spiral and irregular! occupying

a volume of space V in which tne average density ¢, - n/V. say I 10




per Mpc3, ias at least one order~-of-magpritude greater than the average
density p; in a surrounding volume of space of diameter ons order-of-
magnitude greater than that of the group, In other words he signifi-
cant factor is the contrast with the surrounding field, ,.% the
absclute densities or nuambers, Note that number densitv is considered;
not mass density (which would exclude the equivalent cof stellar asso-
ciations),

Space density, however, is not an observable and t:e¢ basi. obser-
vational criterion of clustering is surface density i - the apparent
distribution, Since dwarf galaxies (dE;, dIn} are in:oaspicuous or
invigsible in all but the nearest groups, a group is first identified
by its brightest membars., Further criteria of group membersghip in-
clude a small velocity range and a general similacity of morphological

types, apparent magnitudes and diameters.

17,2, Census of Nearby Groups.,

In chis Chaptevr "nearby" is defined by the condition m - M < 31,2
(ccrresponding to & < 17 Mpc and V < 3000 km/sec), This cond:.tion
excludes the nearest large clusters of the Coma type and implies for

- the brightest member galaxies an apparent magnitude my < 13 ccerre-
sponding to the nominal limit of the Harvard ceansus of 1250 g:laxies
(Shapley=Ames 1932) and to the estimated 50 per cent completeness

leval of the new ngerence Cataloggp of Briﬁhf Salaxies of 2600

gals:ies (G, and A. de Vaucouleurs 1964).

In order to make 1e census of 'zarby groups as complete as

possible the follouwing procedure was adopted

T meTRRY R




1) A list was prepared of all galaxy groupings previously des-
cribed in the literature as "groups" or "clusters" and which have at

least one member in the Reference Catalogue;

2) A finding list of all possible pairs; multiple galaxies or

groups of bright galaxies was extracted from the Reference Catalogue

by inspection of listings by coordinates and of distribution maps;

3) All recognized clusters (Coma, Perseus; etc,) were rejected
from further discussion;

4) A tabulation of galaxy types, magnitudes, diameters ~nd velo-
cities was prepared for all other groupings which appeared likely to
fall in the range defined above;

5) The relative distance moduli of the nearest groups (m=M < 30)
were derived from all available secondary distance criteria (luminosity
class, brightest stars, HII regions), using the distance moduli of the
Local Group members derived from primary criteria (cepheids, novae,

RR Lyrae) for absolute calibration, on the distance scale defined by
Sandage (1961) and by van den Bergh in Chapter 15 of this volume;

6) Using the nearest groups as standards, tertiary distance
indicators (luminosity and diameter) were calibrated as a function of
galaxy type and rank and used to compute photometric and geometric
moduli éé‘all other identified groups and ~lusters.

This procedure appears to be successful for all groups 1including
& and I systems, but the scarcity of nearby groups of E and L systems
yrevents a direct calibration of these classes by secondary criteria,
the indirect calibration by means of groups including both S; I and
E, L systems 18 somewhat uncertagin because of the high degree of seg-

regation-




17,3, Distance Moduli.

e

Distance moduliwere derivad from primary and secondary indica-
tors for a dozen nearby groups (Sculptor, M81, M51-101, CVn I, CVn II,
M66, M96, N3190, N1023, etc,) including a total of 68 galaxies (Mg < -16
with known magnitudes and diameters in the standird systems, From
this sample the following relations were derived for the absolute mag-~
nitude Mg(n) and linear diameter D(n) of the n-th brightest or largest
i galaxy in a group:

a. Magnitudes: wu = B(0) - M,(n),

where B(0) is the B magnitude in the standard system of the Reference

Catalogue, and Mj(n) = M_ + 0.5 n (n < 5)

with M = -20,0 for types E, L and S0 to §7 (i,e. S0/a to Sd),

-19,5 for types S8, S9 (Sdm, Sm)

-19,0 for type I9 (= Im),
The luminosity classes of spirals (van den Bergh 1960a) were also
used where available with the following calibration (after van den

Bergh, but adjusted to fit the latest data on the Locel Group)

¢ .asse I I-II IT IT-III  III  III-IV IV IV=V v
L 2 3 4 5 6 7 8 9
M 19,95 19,45 18,95 18,45 18,00 17.55 16.85 15.65 14,00

here again Mg is on the B(C) system,
N.B.: The total (asymptotic) magnitude is about 0.5 mag. less
than B(0) depending on galaxy type (0.67 at type E, 0.33 at Im).

b, Diameters: 1 = 27.68 + 5[log D(n) - log D(0)]

where D(0) is the "face~on" diameter (in minutes of arc)} in the stand-

ard system of the Reference Catalogue and log D(n) = y_ - 0 10 n ‘D 1n

o]

kpc, n < %)




with v = 1.10 1.15 1,20 1.25 1.30 1.35 1,30 1.20
for T = E L s0,1 $2,3 Sk,5 S6,7 $8,9 I9

co Sampling Correction: The groups used in the calibration are

all small nearby groups with the following mean luminosity function:

NG < -19 -18 -17 -16

N(M,) 1.3 3.2 . 4,5 6,4
In larger gro..ps, a size of sample correction is required sinces the
larger the sample (population ot group) the greater the probability of
occurence of outstanding objects. The correction was determined through
a comparison of tne distance moduli derived for the Virgo Cluster taken
as a whole or divided into smaller groups and sub-groups. If N;gq is
the number of galaxies having My < -18 in a group the correction to
the modulus derived as explained in cections (a, b) above is

AL = 2,0 (log Nyg = 0,5)

d, Absorption Correction: Finally, photometric apparent moduli

must be corrected for galactic absorption: u = u - Ag; the correction

0

was computed through the following equation derived by G. Malik from

a new analysis of the Mount Wilson (Hubble’s) counts:

Ap = A L1 ¢ B cos 2 + & cos 32] cosaec b - b°(2)| (1)
B, By
where
b (2) = -0%25 + 197 sin £ + 190 cos 3% (2)
and
By P Q
N.G.H, -0,188 0,024 -0,004
S-G.H, 0,204 -0,010 +0.032
¥ The value used here for the optical half-thickness of the Galaxy,;

E Ay = 0.2 mag., applies only to a sample selected by apparent brightness;




it agrees well with color excess data (Ho:.-berg 1958, de Vaucouleurs
1961a) down t~» the iovest galactic latitudea, {(Ths unbiased value de-
rived from Hubklie's counis of faint galaxies is much larger,; about

Ay = 0,48 mag., and in agreement with the res;lts from the Lick couats

described by Shane in Chapter 19),

17.4, Local Group.

It is often arbitrarily defined oy & radius o = 1.0 “gr frem the
Galaxy or, possibly, from the center of gravity of che Calaxy and M3l,
the two giant members. The Local Group incluvdes cwo averags epirais
M33 and the Large Magellanic Cloud, over a half 1ozan dwerf mageilanic
irregulars (Small Cloud, N&68%2, IC 1613, I4 10, A2358, A 035&, A4 U987,
A 1009) and at least a dozen dwari ellipticals (N 187, 185, 205, 227,
A 0058, A 0237, A 1u03, A 1006, A 1111, & 11?7, A 1715, «nd ovher
poorly known globular-like systems)., Detailed informatioa ou the Lozai
Group members is given in Tables la and 1bh,

Add’tional ¢, I wembers hidden by galactic absorptica might be
discovered by their 21 2m erissiosn, An apparent sbscuratior | atch in
Microscopium has been suggested 15 a nossidle intergalactic dars cloud
withain the Local Group (Hoffueister 1862Z)

The distance moduli n Table lb hased on primary and zezeondary
criteria (de Vaucouleurs 1955, van den Lergh leﬁigﬁ Sanqage 19581, and
Chaptes !5 hv van den Bergh) defins the distance scale ussd La tha
present chapter

Figure 1 shows the apparent distribution of [ocel Group members

in supergalactic coordinates There 13 only 8 -iight CCuCsntrallon
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toward the supergalactic equator as might be expected for very close
ocbjects,

Figure 2 is a map of the Local Group projected onto the super-
galactic plane; note the strong "sub-clustering" tendency around two
dominant multivlets (Galaxy-LMC-SM¢ triplet + dE satellites; M31-M33
pair + dE satellites)., The overall diameter of the group is about
2.0 x 1.5 Mpe in the SG plane and lOOMIB£ at right angles to it (0.»

Mpc if A 0956, A 1009 are not members),

The Local Group is a typical loose group without central condensa-
tion, Except for the satellite dE systems it inciudes only spirals of
type Sb and later and magellanic irregulars, The distribution of total
absolute magnitudes (assuming My = -18.8 for the Galaxy, after

Gyllenberg 1937) is as follows:

Mp(Bl< ~20 -19 -18 -17 -16 -15 =14
n 1 0 2 i 1 2 4
N 1 1 4 5 6 8 12

fo, a total of 12 members brighter than MT(B) z -1l4; another dozen or
more with less precisely known magnitudes are in the “-ange =-1l4 to =10,
For further I(iscussion of dwarfs in the Local Group see section 17.8.
The total mass (of galaxies) in the group:ntT ~ 6.5 x 101'Q is
not much larger than the combined masses of M3l and the Galaxy
(5 x 1011); M33 and the magellanic irregulars LMC, SMC, N6822, IC 10,
e¢e, add only thirty per cent and the combined mass of the ellipticals
is probably negligible (<10'9®) even if their space density 1s as
high as 100 per Mpc? For a volume of the order of 2 Mpc3, the

P

o : 05 x 10728 gem' 3 The total absolurte

smoothed mean dansity is




magnitude of the group is My = =-20.9 (B) or -21,6 (V) with some uncer-
tainity due to the indirect estimate for our Galaxy; the average ma s~
luminosity ratio is f =:h6T/J: = 20 (B and V)., The total mass of

neutral hydrogen in galaxies is mH * 1,0 x 10°% ® and the kydrcgen/

total mass and hydrogen/luminosity ratios are h =376H/J75T = 0,01g and

g =~7’1’H/9CB = 0,3,

17,5, The Nearer Groups within 10 Megaparsecs,

The nearer groups are the Jroups whose distance moduli w, < 30
(4 < 10 Mpc) can be derived from secondary distance criterid (HII regions,
bright stars, luminosity class). These grcups in turn serve to cali-
brate the tertiary distance criteria (magnitudes, diameters) which
are used to derive the distances of more Jlstant groups or of southern
hemisphere groups for which the secondary criteria are still missing,
The apparent distribution o. the nearer groupsin supergalactic co-
ordinates is shown in Fig., 3., Available data on each group taken

mainly from the Reference Catalogue of S3right Galaxies (abbreviated

B.G.C.) are presented in tabular form (Tables 2 and 3)., A brief des-

cription of individual groups follows.

Gl. Sculptor Group (uo = 26-9, A = 2.4, V_ = 142). This nearest

of all nearby groups is a loose asscciaticon of six or seven late=type
spirals Sc to Sm (NGC 45, 55, 247, 253, 300, 7793, and perhaps IC 5332)
distributed at the rim of a 20° ring near the Socuth Galactic Pole

(de Vaucouleurs 1956a, 1959).

The fainter, smaller member NGC 45 has also the largest velocity




and it may be cn the far side of the group., If the group had a depth
along the line of sight equal to its apparent diameter the individual
distance moduli could have a range of up to Ap = 0.7 mag. from, say,
26,7 to 27,4, However the nearly circular outline suggests a flat
gtructure seen face on. The group has net merely no central concen=~
tration, but actually an empty region in its center, This peculiar
structure is apparent in several other loose groups of spirals. It
suggests the pessibility that such groups are the galactic equivalent
of oid expanding stellar associations (de Vaucouleurs 1959),

The maximum dimensions of the group 25° x 20° = 1,0 x 0,8 Mpc
(or 20° x 209 if IC 5332 is excluded) are of tha same order as the
Local Group limited to its brighter members. The velocity range is
about 600 km/sec (~-129 to +489) or 330 (-129 to +197) if Nu5 is
sxcluded, Detailed photometry, continuum and HI radio data, optical
and radio rotation curve: and mass astimates are available for several
of the brighter members (de Vaucouleurs 1961Lk. de Vaucouleurs and
Page 1962, Epstein 1964, Robinson and van Damme 1964, and Chapter 3
of this volume), A HI clsud sharing the velocity of NGC 300 has been
reported by Shobbrook (-inpublished) in a position geveral degrees from

the galaxy where no optical luminosity can b« seens

G2, M8l Group (uo = 27,0, 4 = 2.5, Y, = 160)- This well-known
group centered on the MBl-82 pair in Ursa Major includes several late-
types spirals and dwarf irregular satellites: NGC 2976, J4GC 3077, IC
2574 (= DDO 81}, A 0936 (Ho I = DDO §3) and A 0814 (Ho IL = DuO 50)
(Holmberg 1950). Several large nearby spirals including NEC 2366

2403 and possibly 4236 have comparably low velocities .nd may be out

lying members of the group NGC 2403, 2366, A O0BLY a.d tWwe or three
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other dwarfs (DDO 44, 51, 53) may in fact form a sub~group in a larger
cloud extending into Camelopardalis aand including also the low~latitude,
obscured group formed by NGC 1550, 1569, IC 342, IC 356 and possibly
several dwarfs (DDC 33, 38, 39), This cloud may be interrupted by the
galactic absorption belt. The overall dimensions of the cloud

40° x 20° = 1,8 x 0,9 Mpc are typical of these formatlons (compare

UMa I, Virgo II, Lao II, etc,); the restricted M8l group is only

13° x 7° = 0,6 x 0.3 Mpec or somewhat smaller than the Local Group.

Because of the large range of galactic latitudes covered by the
UMa-Cam Cloud the apparent modulus varies from 27.3 (A = 0,3 mag.) for
M8l tn 28,3 (A = 1.2 mag.) for IC 342, The valocity range is about
350 km/sez (-26 to +322),

The M81 group includes two examples of the rare I0 (or Irr II)
galaxy type, NGC 3034 and NGC 3077, Both display well-known optical
and/or radio peculiarities (see B.G.C, for references). Radio con=-
tinuum and HI emission, optical and radio rotation curves and mass
estimates are available for several of the brighter members (Epstein
1964, Heeschen and Wada 1964). (See Chapter 3 of this volume by

E. and G, Burbidge for detailed references on rotation curves).

G3. Canes Venatici I Cloud (w, = 27,9, A = 3,8, V = 342). A

loose cloud of low-velocity objects may be isolated in the foreground
of several more distant, overlapping groups and clcuds in the UMa~CVn-
Coma area, This whole region is described as the CVn cluster or MOL
group by van den Bergh (196nd), whce points out that many dwarfs are
con¢entrated in this area (van den Bergh 1359); Sersic (1960) descri :3
a subset as the UMa I group and another as the UMa II group (both of
which, however, are all within the boundaries of CVn). A detailed cor-
parison of luminosities, diameters, velocities, HII rzsgions and brighrt-

est stars supports the latter interrretation After much searcihiag
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and with some hesitation .n border.ine cases the following oljects were
isolated as members of the foreground CVm I cloud (or restricted M94
group): NGC 4136, 4150, 4214, 4244, 4258, 4395, u4UY, 4736 (MIu)

IC 4182, A 1157 (= DDO 105}, and possibly NGC 4826 (M64)., OQther
possible dwarf members include DDO 59, 125, 125, 129, 133, 1hl, 1lu43,
156, All members are spirals of type Sb or later andé magellanic
irrggulars. The overall dimeasions of the clcoud are 28° x 1lu4° =

1,9 x 0.9 Mpe (including N4826) and the velocity range about 300 km/sec
(236 to 530), Radio continuum and HI emission has been detected in
several members including NGC 4214, u4244, 4258, 4449, 4736 (Heeschen
and Wade 1964, Epstein 1964) and optical rotation curves and mass

estimates are available for NGC 4258, 4736, etc. (see chapter 3),

C4, NGC 5128 Group (u, = 28,0, & = 4,0, v, = 319), Several

large southern galaxies having low velocities (range 271 to 410) may
form a loose group or chain centered ou NGC 5128, and including NGC
ho45, 5102, 5236, 5253 and possibly 5068 (de Vaucouleurs 1956a), Two
(NGC 5102 and perhaps 5128 = Cen A) are lenticulars, three are late=
type spirals Sc-Scd and one (N5253) a peculiar, late-type irregular,
The overall length of the chain is 30° = 2,1 Mpc or 20° = 1.4 Mpc
(excluding N5068 which has the highest velocity). The velocity range
is, howevar, only 140 km/sec (271 to 410), Even if this chain does
not form a physical (bound) group it i: useful to obtain some esti-
mates of the distance of NGC 5128, Because of the large range of
galactic latitudes coverci the apparent modulus varies from 28,2

(A = 0,2) For N5068 to 28,8 (A = 0,3) for NGC 4945, 1In addition to
the extensive literature on NGC 5128 (see B.G.C, for refererces) sume
oprical and radio emiss’ on data are ava:lable for NGC 4945 and 5236

{de Vauvecwuleurs 13f4, .pstein 1886¢)
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G5, M101 Group (u, = 28,3, & = 4,6, V = 508), This is a tradi-
tional group but its membership is somewhat uncertain. It is included
by van den Bergh (1960d) in his extended M94% group but Holmberg (1950)
and Sersic (1960) make it a separate group. An analysis of luminos-
ities, diameters, HII regions and velocities, as well as tlhe distribu-
tion on the sphevre support the latter view, The major members, then,
are M10. (N5u457) and its satellites NGC 5204, 5474, 5585, and the wide
pair formed by M51 (N5194% and companion N5195) and M63 (N5055); a
probable member is N5949, and possibly some outlying systems including
N4605, N5907, N6503, A1353 (Ho IV), and A1339 (Ho V). Many dwarfs are
concentirated in this region including LDO 175, 185, 186, 191, 193, 194,
around M101l, and DDO 167, 168, i62, 172, 176, 177, 178, 181, 182, 183
around M51-M63. Except for NGC 5195 (type I0), all bright members of
the group are spirals of type later than Sb and dwarf magellanic
irregulars, The velocity ringe is 240 km/sec (395 to 634), The over=~
all dimensions of the group are 23° x 16° = 1,8 x 1,3 Mpc and again
there is no central ccndensation, In fact the group consists mainly
of two sub-groups centered at M10l1 and M51, each about 10° x 7° =
0,8 x 0,6 Mp~ an are separated by some 10° = 0.8 Mpc, The separation
between the M31-M33 anc< Galaxy-LMC subgroups in the Local Group is
about 0,7 Mpec., Detailed photometric, spectroscopic and radio data

are available for M51, MF3, M101l (Holmberg 1950, Epstein 1964),

G6, NGC 2841 Group (uo = 28,8, A = 6.0, Vo = 582), Several

large spirals near the border of UMa and Lynx have low velocities
(range 422 to 751) and may form a loose group including N28u4l and
2681 as the brightest members, the loose triplet of late-type spirals

N«500, 2541, 2552 and the close pair formed Ly N2537, a peculiar
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magellanic irregular, and IC 2233, an edge-on Sd, (the L classification
in B.G.C, is an error). Several dwarf systems in the area including
DDO 40, 41, 43, 46, 48, 49, 52, 55, 59 are possible memlers.

The overall dimensions 15° x 7° = 1,6 x 0.8 Mpc are normal. If
the adopted modulus is correct, only one member (N284l1) is brighter
than ~-18, but N2681 is at Mg = -17.,9, Little detailud information is

available for these galaxies and there are no positive radio data,

67, NGC 1023 Group (uc = 29,0, A = 6.3, V, = 566), Several

large spirals of type Sc and later including NGC 925, 1003, 1058, and
IC 239 are clustered around the bright lenticular system N102J in
low galactic latitudes at the bcrder of Perseus and Andromeda, The
edge-on Sb system N891 and the close pair of late-type spirals N672,
11727 (V, = 496 and 518) are probable or possible outlying members;
N891, however, has the lowest velocity (+243) and N672 the largest
separation (20°), N1156 (Vo = 497) a magellanic irregular some 20°
away is another possibie outlying member, The velocity range is 500
km/sec (243 to 741) or 250 (496 to 741), if N891 is excluded, The
group is at the edge of the galactic absorption belt (which may con-
ceal some members in lower latitudes) and the apparent modulus varviec
from 29,3 for N672 (A = 0,33) to 29,6 for N1003 (A = 0,64)., Several
dwarf irregulars are probable (DDO 24, 25 shown in "The Hubble Atlas
of Galaxies", plate 39) or possible (DDO 11, 17, 19, 22, 26) members-
The overall dimensions of the group 20° x 10° = 2,2 x 1.1 kpc (in~-
cluding N672) are rather large, but the diameter of the core around
N1023 is only 8° = 0.9 Mpc.

There is little detaiizxd optical information and no positive

radio data for these galaxies (except possibly continuum emission
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for N891) although two of the brightest superncvvae appeared in N1003

and N1oEs§,

G8. NGC 2997 Group (u, = 28.4, & = 7.6, Vo = 5345, A loose

group consisting of one lenticular N2784% and several large late type
spirals including N2763, 2835, 2848, 2997 may be isolated 'n low
galactic latitudes at the border of Hydra and Antli~ I- +he foreground
of the distant Hydra Cloud (w = 31.5, Vo ® 2074), Red shifts are
known for only two objects (N2784, 2835) but the large diameters and
luminosity classes of the others confirm t e existence of a nearby
group. The overall dimensions are 1l4° x 8° = 1,¢ x l.1 Mpc. Several
dwarf systems including DDO 56, 57, 60, 61, 62 are in this area. The
large magellanic irregular N3109 (Vo = 130) which lies about 5° nf
N2997 is probably an isolated foreground object, There is very
little optical or radio information on members of this group which is
onre of the only two nearby groups at supergalactic latitudes greater

than 509,

G9, M66 Groun (u, = 29,4, A = 7,6, Vo * 592), This is the
well-known compact triplet of spirals including M65 (N3623), M66
(N3627), and N3628 together with several outlying systems including
prcbably (N3593, 3596, 3666) and possibly (N3u485, 3489, 3506, 35u47),
The velocity range is 300 km/sec (429 to 730) <nd the overall dimen-
siong 7° x 4° = 1,0 x 0,6 Mpc. Only a few dwarfs including D89, 91,
and 108 are in this area, but N3628 has an extremely faint companion
or appendage discovered by Zwicky.

The M66 group partly overlaps in both projection and veloc:ty

range with the richer and larger M96 group (Gll) with which it 1is

often combined to form an enlarged Leo group (e g-. as in HMS 19%56)
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which will be denoted here as the Leo I cloud., Apart from optical rota-
tion curves for M65 and M66 (cf., Chapter 3), little detailed information

is available for the others outside that referenced in B.G.C,

Gl0. Canes Venatici II Cloud (u, = 29,5, 8 = 8,0, V= 747),
This is part of the complax region described as the CVan (M94) cluster
by van den Bergh (1960d) and as the UMa II group by Sersic (1960).
A detailed analysis of magnitudes, diameters, HII regions, luminosity
classes, and velocities over the whole region indicates that a dozen
bright objects, (N3769, 3769A, 3949, 4051, 4088, U1ll, 41u3, 4242,
4485, 4490, 4625, 4618) mainly late-type spirals and irregulacss (N41lll,
4143 are lenticulars) form an elliptical core area measuring 15° x 8° =
2,1 x 1,0 Mpc, The overall dimensions of the cloud are increased teo
22° x 12° = 3,0 x 1,6 Mpc if several probable or possible outlying
members such as 3675, 4627, 4631, 4656-57, 4800, and the dwarf systems
N4025, 4288 are included, The assignment of outlying objects to this
c¢loud rather than to other overlapping or adjacent clouds or groups
(CVn I, Coma I, M10l) is to some extent a matter of interpretation,
This is especiall* true of the many dwarf galaxies noted by van den
Bergh (1959) in this general area (see Fig., 6); it is not possible
without further detailed study to determine to which cloud they be-
long. Several of the brighter objects in the CVn II cloud have been
the subject of fairly detailed optical and radio investigations (for

references see B,G,C, and Chapter 3).

Gll, M96 Group (u, = 29,6, & = 8.3, V, = 741). This 1s the
major condensation in the Leo I Cloud; it is centered on a dense

core (3° x 1°5 = 0,4 x 0.2 Mpc) including N3351 (M95), 33€8 (M96),
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3377, 33774, 3379, 3384, and 3412, Other prcbable and possib..e members
listed in Table 3 ~uver an area 1i1° x 7° = 1,6 x 1.0 Mpc, Several
dwarfe lucluding DDO 79, 88, 89, 90 are other possible menbers. The
morphological types show greater variety than nearer groups ranging
from giant ellipticals (N3377, 3379) and lenticular (N3384) to late-
type spirals and magellanic irregulars, As the nearest of the well-
mixed groups the M96 group is one of the best fields for the calibra-
tion of distance indicators applicable to E and L systems (N3377 and
3379 are rich in globular clusters)., The velocity range is 310 km/sec
(593 to 904), rather small for a deanse group.

Extensive photometric and spectroscopic studies have been made
of sevaral of the bright membe.s, especially N3373, for which thare
is alsdf&ggg;;te from velocity dispersion (see Refereuces im B,G.C,).
There are as yet no positive radio data, except marginal continuum
emigssion from 4S5 and M3&,

¢ A

Gl2. N3184 Group (my = 29.9, A& = 9.6, V_ = 629). A few, late-

type spirals with fairly large diameters and consistent velocities
(range: 418 to 832 km/sec) stand out in Lso Minor in the foreground
cf more distamt clouds. The four listed in Table 3 cover an area

10° x 5° = 1,7 x 0,8 Mpc, Two more (N3344 and 3510) 10° south cf the
group have velocities in the same range and might be included as

possible members, Thera iu a remarkabls paucity of DDO dwarfs in

this area and the realit' of the group is questionable.
E Thera is also very littla detailed optical or radio information

on the galaxies in this group
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G13, Coma I Cloud (m, = 29,9, &4 = 9.6, V, = 94¢}, This is an

elliptical area 11° x 5° = 1,8 x 0,8 Mpc enclosing two main condensa-
tions, the denser N4274 group and a loose grouping around NGC #4565,
The N4274 group (van den Bergh 1960a, Sersic 1960) includes N4245,
4251, 4274, 4278, 4283, 4314, 4414, u4u48 and possibly N 4062, 4146,
4203, 4359, I3330 and other insufficiently dccumented objects; the
group has a 3° = 0.5 Mpc core surrounded by scattered objects over a
6° = 1,0 Mpc region, Morphological types are well mixed, including a
pair of giant ellipticals (N4278, 4283), The grouping around N4565
includes also Nuu94, 4559, 4725, and Al2%4 (the low velocity anonymous
spiral in the outskirts of the great Coma I cluster) and probably
some other less well documented objects. The dimensions of this group-
ing are 11° x 5° = 1.8 x 0,8 Mpc, Morphotogical—types—are well-mined,
Velocities in the N4274% group tend to be lower (range: 622 to 1078,
mean: 829) than in the N4565 area (range: 876 to 1305, mean: 1134),
but there is considerable overlap. A number of DDO dwarfs listed in
Table 3 are other possible members of the Coma I cloud,

Except for some photomstry of N4494 and 4565, there is surpriss
irgly little detailed optical or positive radio information on members
of this cloud €in spite of the favorable location near the North

galactic pole (see References in B.,G,C, ),

(}L
Gl4, N6300 Group (u, = 30,0, & = 10,0, V_ = +1270). Three

large obscured spirals at low galactic latitudes in Ara, N6300 and
the pair N6215-6221 may be the brighter members of a loose group
partly hidden by the absorption belt; the pair of late-type spirals

Iu710, I4713 and perhaps I4662A and I471l4 are other possible members
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The large, low velocity magellanic irregular I4662 (Vo = +237) is
clearly in the foreground, The length of the chain is 10° = 1,7 Mpc.
Because of the range of galactic latitudes the apparent modulus
varies from u = 31,1 for N6215-6221 (A = 1,1 mag.) to 30.8 for N6300
(A = 0,8) and 30,6 for I47310-13 (A = 0,5),

The large absorption correction and poorness of the group make

the distance modulus quite uncertain,

17,6, Nearby Groups Beyond 10 Megaparsecs.

Table 2 lists 40 other nearby groups whose distance moduli are
between 30,2 and 31,2, The apparent distribution is shown in Fig., U4,
The survey is believed to be substantially complete to u, = 31,0
(A = 16 Mpc) (see section 17.7.a.),

Table 4 lists the 5 brightest members, Some further remarks
follow:

Gl5, Cetus I cloud: includes N1052 and N1068 groups.

Gl6, 21, 22, N1566, N1u433, N1672 groups: parts of Dorado Cloud

complex, The mean velocity of the N1u433 group depending on
two velocities only is vncertain. N1672: no velocity is
available as yet for this southern group which is partly
covered by the Large Magellanic Cloud.

Gl7, 24, 28, 32, 34, UMa I (Z, Y, X, S; N) groups and clouds: parts

of UMa I cloud complex, UMa I (N) and UMa I (S) are merely
the northern and southern halves of the same cloud at
Wy 30-7 « 30.8 and north of the supergalactic plane, whil:

UMa I (X) and UMa I {(Y) are apparently distinct sub-clouds »>f
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a nearer cloud at My T 30,5 - 30,6 and south of the same plane,
UMa I (Z), the southernmcst grouping in the great UMa cloud com-
plex, is actually closer to the CVn II cloud in both direction

and distance (uo = 30,3),

Gl8, 19, 25, Virgo S, Virgo E, and Virgo S': parts of Virgc I

cluster, For detailed analyses of the Virgo cluster and dis-
cussions of possible foreground and background objects see

(Reaves 1956, de Vaucouleurs 196lc, Holmberg 1961).

G20, 26, 35. Virgo Y, Virgo X, Virgo V: parts of Virgo Il cloud com-

Gu46,

G27.

G29,

G311,

G33,

G36.

G39,

plex,

Virgo W group: includes the W', Wa, Wb sub-groups (see de

Vaucouleurs 1961c) in the background of the Virgo I cluster.
Grus cloud: (de Vaucouleurs 1956a, Shobbrook 1965), PFossgible
foreground object: 15332 (in Sculptor group?).

Virgo III cloud- includes N5566 and N5713 groups.

Eridanus cloud: includes N1209 and N1332 groups,

Cetus II cloud: includes N584 and N681 groups,

N2207 group: this little-known southern group in low galactic

latitudes has the highest supergalactic latitude of all the
nearby groups.
N134 groups this group is close to the south galactic pole and

in tha vacant center of the much nearer Sculptor group (Gl).

Gu2, 43, 47, u8, 54, N2964, N3396, N3150, N3245: parts of Leo II

Gu4S,

cloud complex.

Pavo-Indus clouds includes N7079 and N721° groups. Foreground.

N7090 (V,

i

+730), Is5is2 (V, = +31), I5201. Background:

L]

N6970 (Vo +5440)
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G50, N5846 group: see de Vaucouleurs, 196Ca,

G51, N6643 group: foreground 6563 (V, = +273), background N6621
(Vo = +6490),

653, Fornax I clustar: N1316 (V_ = +1715), Y1365 (V_ = +1571)

possibly in foreground?, (see de Vaucouleurs 1956a, Hodge

1959, 1960),

17,7. Statistical Properties of Nearby Groups,

a, Completeness of Survey: The frequency distribution of

distance moduli of the 54 groups in Table 2 plus the Local Group is
given in Table 5.

A plot of the cumulative frequencies N = Jn (Fig, 5) is con=-
sistent with the relation N=A3, j.e, log N = a + 0,6 U, expected fo-
a statistically uniform space density of cluster centers in the
range 30 < My € 31, There is an apparent excess of nearby groupu
for M, < 30 due in part to a genuine higher density near the Local
Group and in part to the fact that a finer division of groups is
possible in our immediatre neighborhood; at larger distances an in=-
creasing proportion of groups have been included in larger clouds,
To compensate for this effect let us visualize (Fig. 8 and 2) the
region of the Local Group observed from a great distance, say, from
the Virgo Cluster; then, the M81, Sculptor, and Local Groups might
appear merely as condensations in the same cloud (our Local Cloud)
and the ¥5128 chain might be unnoticed, The circles and dashed line
in Fi1g. 5 correspond to the corrected frequensy function allowing for

this effect- The presence of a Local Cluud .s still 1n evidence but
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the approximation to the A% law is quite good for By > 29 and appar-
ently right up to the limit of the survey at u, = 31, This is be-
cause in preparing this chapter all identifiable groups with My, < 32
(and many beyond) were considered and only those with u, < 31,0

(31,2 to allow for accidental errors) are discussed here. Hence the
survey should be substantially complete out to u, = 31,0 (4 = 16 Mpc)
except, of course, for the obscured galactic belt (about one-fifth of

the sky area).

b, opace Density cf "Cluster" Centers: Allowing for galactic

obscuration, some 50 to 60 cluster (or group or cloud) centers should
lie within A = 16,0 Mpc, or in a spharical voiume of 17-103 Mpc?,
The average volume of space per cluster or '"cluster cell", then, is
360 Mpc3 anc¢ the average distance between adjaceut "cluster centers”
is on the ordar of 7 Mpc,

For comparison the ave.age diameter of the nearby groups, clouds
and clusters is about 2 Mpc; most condensations are well separated by

regions of lower density.

¢. Frequency Funciion of Liameters: Table 6 gives the distri-

bution of major diameters of groups and cleuds or clusters

Kedian and mean diameters are: Groups 1.5/1.5 ¥pc (range 0.3~
2,5), clouds and clusters: 2.3/2.. Mr. (range 1.8-3.uv}, There is a
suggestion of bimodal distributions: small groups (0.3-1,2 Mpc),
large group~ {(1,4~-2.5 Mpc); small cluuds or clusters (1.8-2.5 Mpc),

large clouds (2 8-3.6 Mpc}),

d- Lumin¢sity Function. The mode ot .ormation of the

Refarancs Catslcrue p.events the derivaricn of a meani..gful Juainosivy
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function for groups other than the Local Group (section 17.4) except
for the very brighvest galaxies, Tabl: 7 gives the numbers N;g and
N)7 of systems with M, < ~18 and My < -17 in the B(0) system (remember
that M, is about 0.5 mag. brighter on the average) for 38 groups (in-
cluding the Local Group) and 17 clouis or clusters. The counts

appear to be complete to -17 tor u, < 30,0 only, and to -~18 for

My < 31,0, The average population is Nig = 4,3 for groups and

ile = 15 for clouds and clusters, On the average a cloud or cluster
(as desined here) comprises 3 or 4 groups, This is consgictent with
the ratio of average diameters (2.5/1,5)3 and the statistical relatiop
between volume and average density in nearby space (de Vau:oculeurs

1960a, 1961d).

8, Statistical Masses: The loose structure of most nearby

groups does not inspire confidence in their stability nor in the
validity of total masses derived from velocaity dispersinn through
the virial theorem (Local Group: Humason and Wahl uist 1955, Kahn
and Woltjer 1959, Godfredsen 1961; Sculptor Group: de Vaucouleurs
1959; MB. Group: Holmberg 1950, Ambartsumian 1958, Limber 1961;

CVn Cluster: van den Bergh 1960d; Virgo Cluster: Qort 1958, van den
Bergh 1960d, Holmberg 1961, de Vaucouleurs 1961lc, N5846 Group: de
Vaucouleurs 1960a; see also Report on Santa Barbsra Symposium by
neyman, Page, and Sc~tt 1961).

Although the evidence 1s perhaps not yet compleiely conclusive
th? overall impression gained from the extensive discussioa of this
topic atv the Santa Barbara Conference is that while large; cen-
trally condensed clusters of tne Coma type are probebly sufficiently

relaxed and stable over periods of time long enough tc justify an
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application of the virial theorem, the same cannot be said of the
majority of nearby groups and clouds with the possible exceptions of
the E components; of the Virgo I and Formax I clusters. Hence masses
derived from velocity dispersion are probably meaningless.

There is, therefcre, little point in applying the virial
theorem to each of the 55 nearby groups and clouds, It should be
sufficient to list the average masses and densities that would re-
sult from a conventional application of the standard method to *he
mean of all nearby groups and clouds.

The calculations use the crude but sufficient approximation

JMT x SRas/G. where R = D/4, if D = mean major diameter of groups, and
e2 = 2(A.D,), if (A,D,;) = mean of average deviations from V_ in
Table 2, The results shown in Table 8 display the familiar discrep-
ancy between average galaxy masses from rotational studies (+10!0 @)
and from the virial) theorem (n101! - 1012 ()., It is more pronounced
for the three clieters than for groups or clouds. Rejection of
possille foreground or background objects in Virgo reduces the dis-

crepancy only slightly (ds “aucouleurs 196lc, Holmberg 1961),

f, DPopulation Typess There is a remarkable segregation of

galaxy types amcng mnearby groups and clouds; this phenomenon which
was first noted in the Grus Cloud (de Vaucouleurs 1956a), the UMa I

Cloud {Morgan 1958) and the "MI94 Group" (van den Bergh 1960d) 1s

probably relited to differences in age and/or physical conditions
\gas density, temperature, composition) at the t me of formation of
the groups,

4 guantitative index of population tvpe can be obtained by

aeang of & numerscal - aie attached to the classification stvage as

%
:
|
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follows:

%2 b Y L L LY 1¢c so/a Ssa Sab Sb .... Sdm Sm Im

t 6 =5 =4 =3 -2 -l 0 1 2 3 8 9 10

In principle accurate color indices could be used, but ia addition to
the fact that color indices are not yet available for all galaxies in
nearby groups, the color scale is too compressed in the early types

(t < 0) and it is sensitive to absorption and emission., Table 7 gives
the mean type index t, range and average deviation S; (a "purity"
index) of the 4 to 6 brightest galaxies in nearby groups.

Nearly all the nearer groups are "S" type, i.e. have a large
majority of spirals and magellanic irregulars with an occasional
lenticular or I0 system and practically no giant elliptical, Among
all the nearby groups only the "E" core of the Virgo cluster and the

Fornax I cluster have . dominant population of ellipticals,

17.8. Nearby Dwarf Galaxies,

a, Dafinition: A dwarf galaxy may be defined in terms of

absolute magnitude and/or linear size, There is, however, a con=
tinuous transition between giant, average and dwarf galaxies. The
separation must rest on some arbitrary demarkation lines. As far
as we know lenticulars and spirals in the Sa-Sc range are all
~brighter than My = -16; dwarf systems fainter than =~16 occur only
a.ong ellipticals and late-typ~2 spirals Sd-Sm or magellanic irregu-
lars Im, but, of course, not all £ or Im systems are dwarfs. For

instance, by this d. finition the Large Magellanic Cloud (Mp = -18 1}
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is certainly not a dwarf and the Small Cloud (Mp = ~16,0) is a border-
line case, but M32 (M; = -15.6) and NGC 205 (My = -15.8) qualify as
dwarfs, Similar systems in the Virgo ciu. er ire N44B86B, the bright
compact dEO companion of MB87. and IC 3475, the prototype of the low-
luminosity diffuse allipticals cescribed by Reaves (1956),sare both at
Mp = «16.0, The low-luminoiity dwarf ellinticals of the Local Group
exemplified by the Sculrtor and Forrax sysiems are much fainter, re-
spectively at Mp = -11.2 and -12,9;, and the e~treme dwarf globular~
like systems discovered by Wilson (1955) and Zwicky (1957) are fainter
still, for example Leo II is at My = -9.1,

The lower ond of the scale is indefinite a~d for all we know (or
rather do not know) "pigmy" systems of even smaller populations down
to isolated star-cluster size might exist and remain undetected

throughout intergalactic space as Zwicky has often argued (1957,

b, Dwarfs in the Local Group: The provisional and certainly

incomplete luminosity furction of the Local Group (section 17.4) has
only six average or giant members (M; < -16) and a score of dvarfs
fainter than =16 of which § (or 7 including SMC) are magellanic
irregulars in the range -16 to -12 and 15 are spheroidal systems in
the ranrge <16 to -9 or fainter., This is a minimum because extreme
dwarf ellipticals of the Sculptor-Fornax type are obseurvable only if
M £ 22 (u, < 21,5 or A < 0,2 Mpc) since their discovery on the
Palcemar Sky Survey nlat requires my < 20-5 (if My = -1.5); the
fact that a dozen are known within this range suggests that their
space density is high (50 to 100 per Mpc3), unless they are satellites
of our Galaxy, perhaps related tvo glcbu.ar clusters (Wilson 1955)

rather than independent galaxies. Sta: counts in several of the
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largest dE systems (Hodge 1960-64) and indicating tidally limited
radii favor the second alternative, There is only a margital pos-
sibility of detecting such sysiems at the distance of the Andromeda
group even with the largest oflectors (u < 25, mg < 23.5). A
fortiori such systems are beyond the reach of the l#rgest telescopes
even in the rearest groups (u > 27, m, > 25,5), For all practical
pairposes we may be missing the most common type of galaxy in the
Universe, much as we fail to detect all exczpt a few of the nearest
dwarf stars of M > +10,

To a lesser extent the same remark applies to the dwarf mag-
ellanic irregnlars of the IC 10 - IC 1613 type of which at least six
are knowr in the Local Group. The presence of blue supergiants and
HII regions, howevar, makes them more =casily detectable ani well
beyond the Local Group (p < 30 if my < 2 to 22 and My = =8 to =9,

Small ellitpcals of the M32 - NGC 205 type are also observable
beyond the Local Group, but their small diameters make them diffi-
cult to distingu..h from star images at the distance of the Virgo
cluster, For instance M32 with a standard linear diameter D(0) = 0 &
kpc weculd have an apparent diameter of 0!2 only at the adopted dis-
tance A = 12,6 Mpc of the Virgo cluster and would;, therefore; look
very much like NGC u4486B which is undistinguishable from star images

on survey plates.,

¢, Survey of Nearby uwarfsi The cnly systematic searcn for

nearby dwarf galaxies was made by van den Bergh (1959) on the 8-
inch Sky Survey prints Criteria for identification depend mainiy
on low surface brightness and density gradient in an image of

diameter i or larger Compact dE systems are therefors excluded.
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Most objects must be dIm and low density dE systems except for a few
resolved Local Group "pigmies" and some occasional misidentifications.
The apparent distribution in supergalactic coordinates of the DDO
dwarfs is shown in Fig, 6; the large gap is the unobserved scuthern
sky (8§ < =-23°), The symbols correspond to van den Bergh'’s classifi-
cation:

DIr: dwarf magellanic irregulars of the N6822, IC 1613,

WLM tyre.

DSp: dwarf spirals which from van den Bergh'’s description are
clearly late~type barred spirals of the SBd-SBm types or
magellanic irragulars of the SMC~LMC type,

DEl: dwarf ellipticals of the N205 type of which only a few of
the nearer and larger ones can be identified on the Sky
Survey prints.

DSph: dwarf spheroidal galaxies of the IC 3475 type in the Virgo
cluster, {van den Bergh notes that resolved systems of this
type in the Local Group such as Draco are difficult to
distinguish from clusters of distant galaxies on the Sur-
vey prints).

Lozal Group members and ohjects larger than 1{0 are identified by open
circles in Fig. 6,

The nearby dwarfs are clearly concentrated to the supergalactic
equator, especially in the northern (galactic) hemisphere and several
condensations corresponding to the nearby groups can be recognized
(compare with Fig. 3 and 4), in particular the M8l and M10l groups,
the Vir I ciuster, aud CVn I, CVn II, Vir II clouds. Probable or
pogsible associations of DDO dwarfs with some individual groups are

noved i. lable 3. In most cases; however, definite proof of




28

association will require more detailed studies.

d, Completeness of Survey. The frequency function of apparent

diameters for the DDO dwarfs is as follows:

¢ 16’ 8' Y 3! 21 1's 17,
n 1 6 8 12 29 46 120
N=ln 1 7 15 27 56 102 222

A log ¢ - log N plot approximaics closely the N«$~3 gistribution
expected for a statistically uniform gpace density in the range
117 < ¢ < 20', but falls cff rapidly for ¢ < 10', Either incom-
pleteness begins at ¢ = 10’ or there is a local excess of dwarfs
associated with the Local Group, The 7 largest DDO dwarfs (¢ > 8{0)
are listed below: six (D8, 74, 199, 208, 209, 221) are in the Local

Group and one (D81) is in the M81 group.

DDO DWARFS > 8°

DDO ¢ A (Mpc) ¢ kpc
8 = 11613 1580 0.66 3,1
74 = Leo I 85 0,23 0,6
8l = 12574 1115 2,5 8,5
199 = UMi 2050 0.08 0.5
208 = Draco 8:0 0,06 0,14
209 = N6822 12%5 0,50 1.8
221 = WLM 1110 0,87 2.8
+f the smallest DDO dwarfs (¢ = 1°0) have the same mean linear

diameter $ = 2,5 kpc as the 7 above the limiting range of the survey
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is A = 8,5 Mpc on the average; half the total (¢ = 1'5) is within an
average range of 5.5 Mpc, However the range of linear diameters is
large (8.5 to 0,14 kpc or a 60:1 ratio in the first seven) and the
range of the survey in depth is necessarily G;:rxdefinite°

For a survey of dwarf galaxies in the Virgo cluster, see

(Reaves, 1956),

17,9, Isolated Nearby Galaxies.

Thirty years ago galaxies were generally regardedf;rimarily
distributed in a so-called "general field", i.e, more or less isolated
in space, with only a small minority in occasional groups or clusters,
More recently there has been some speculation that perhaps the op-
posite is true and that all galaxies are clustered (even if some
stochastic models include "clusters" having n = 1 member!), Holmberg
(1940) has counted apparent companions of a selected sample of G, C.
objects (10 < m < 13) in the Reinmuth Survey; after statistical cor=-
rection for optical companions and incompleteness he derived the

following relative frequencies:

Multiplicity m 1 2 3 L 5 6 7
Frequency (%) £ 47 24 15 7 4 (2) (1)
£ =z 270 50 25 12,5 6,25 3,12 1,56 0,78

Thus 47% of all galaxies of 10 < m < 13 appear to be single; 2u4% are
members of pairs, 15% of triplets, etc, It is perhaps more than a
passing curiosity that the observed frequencies are well approximated
by £(m) = 2°™ which suggests that for all m > 8, YF o= 1 3% Statis-

tics based on apparent magnitvudes refer to an indefinite voiume of
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space and frequencies depend very much on the operational definition
of a group, Holwberg's counts refer mainly to dense groups and multi-
plets and include only a small fraction of the loose groups considered
in this chapter,

Ideally counts should refer tc a specified volume of space; but
this is not practical and even then the problem of dwarf galaxies
(how far down the luminosity function should one place the cut-off)
will complicate matters,

The present data on nearby groups may nevertheless help to answer
the simpler question: are there isclated galaxies? Figure 7 shows
the distribution in supergalactic coordinates of all galaxies in the

Reference Catalogue which are either brighter than B(0) = 10,0 (or

corrected Shapley-Ames magnitude m,), or larger than D(0) = 100 or
have corrected radial velocities V, < +200 km/sec (adding IC 10,

IC 342 with allowance for absorption), Out of the 60 galaxies in
this objectively selected sample only 8 have not been associated
with one of the 55 nearby groups, viz, NGC 404, 1313, 2303, 3109,
3521, 6744, 6946, and IC 5152, In addition there is a possibility
that a few galaxies such as NGC 1316, 4594, 4826, are not really
members of the groups (For I, Vir Y, CVn I) to which they have been
tentati aly assigned, Furthermore, the reality of the NGC 5128 chain
as a physical unit may be questionable; hut, them, it is difficult
to know where to stop in this "dismemberment"” of loose groups and
the logical outcome of an over conservative attitude would be to
exclude from consideration all but a few rica clusters and dense
groups (the Local Group itself would not hold too well under this

critical approach). By the definitions set up in section 1 we must
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conclude that not more than 8 to 14 of the 60, i.e. 13 to 22%, of the
"outstanding" nearby galaxies are isolated in space., This is only
one quarter to one half of Holmberg'’s estimate,

On the other hand several of the 8 supposedly isolated galaxies
might upon further investigation turn out to be members of some of
the nearer grcups; in particular NGC 4C4, 3109, and IC 5152 should be
examined for possible membership in the Local Group, Other (more
remote) possibilities are N1569, IC 342 and perhaps some heavi’ -
obscured systems as yet unrecognized, For example, IC 10 although
long suspected was only recently established as a Local Group member
(Roberts 1962, de Vaucouleurs and Ables 1965). If this were the case
the frequency of isolated galaxies might be reduced to 10 per cent or
legs, again depending somewhat on how strictiy or lcosely a group is
defined, Nevertheless it seems difficult to reduce the frequency to
zero; to the writer’s knowledge NGC 1313, and 6744 in the southern sky
and probably NGC 2903, and 6946 in tha northern sky are truly isolated
galaxies not associated with any nearby group (of course, both are in

the larger Local Supercluster discussed in section 10).

17,10, Apparent and Space Distribution of Nearby Groupa:

Local Supercluster.

The apparent distribuvion of nearby groups (Fig. 3, 4) strongly
reflects the concentration of bright galaxies toward the plane of the
Local Supercluster (Holmberg 1537; de Vaucouleurs 1953, 1956b, 1958,
1360b, Carpenter 1961, Abell 1961).

Table 9 gives counts of variocus systems {("outstanding” ga axies,
Yy g
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DDO dwarfs and nearby groups) as a function of Supergalactic: latitude
separately for the center sector (northern galactic hemisphera) and
anti-center sector (southern galactic hemisphere)., Comparison of the
observed relative frequencies within 10°, 20°, or 30° from the supers
galactic equator with the values computed for a random (uniform) dis-
tribution (with allowance for galactic obscuration from the Hubble
counts of faint galaxies) brings out the strong concentration of all
systems to the supergalactic plane. The only possible exception is the
Local Group which is not surprising considering ite sma2ll volume and
our location in it, For all other systems some 75 to 100 per cent of
the total population is within 30° of the supergalactic equator
(means: 88% in N.G.H., 80% in S.G.H.), as compared with 59% for a
uniform distribution., The average ratio 0/C = (observed)/(computed)

varies with supergalactic latitude as follows:

(0, t10°) (0, %20°) (0, %30°)
Galaxies: 0/C 2,3 1.75 1,45
Groups: 0/cC 2,15 1,45 1,35

The flattened local supersystem is also clearly in evidence when the
space distribution of the 55 nearby groups and clouds is mapped as

in Fig. 8 and 9, The supergalactic rectangular coordinate system is
defined as follows: O0X = line of nodes of supergalactic and galactic

planes, X > 0 in direction L = 0° defined by 2% = 105°, bl = 0° (de

Vaucouleurs 1958, 1960b), OY direction of L = 90° (in Coma), 02 =

direction of supergalactic north pole at R 15¢, bI = +«5°. Fig, 8

is a prrjection in the (Y, 2) plane and since the center of the

supercluster 1s apparently in the direction of the Virgo cluster
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(L = 104°) this projection approximates a meridional cross-section,
Note the accuaulation of groups within 5 Mpc from the supergalactic
plane for Y > =5 Mpc, The dashed line marks the radius (4 = 16 Mpc)
of the survey, The third coordinate X is shown in each group. The
shaded 20° fan along the Z axis marks the approximate limits of the
galactic zone of avoidance, Note the wide gap (not due to obacura-
tion) between the Sculptor group and the more distant groups in the
southern hemisphere (Y < 0),

Fig, 9 is & projection in the supergalactic (X, Y) plane of the
groups and clouds for which |2]| < 3 Mpc (full circles) and
3 < |2| < 5 Mpc (dashed circles), The value of Z is shown for each
group, This is a first approximation map of that part of the
"Local Supergalaxy" which falls within the 16 Mpc radius of the sur-
vey, Galaxy counts (Reiz 1941, de Vaucouleurs 19565, 1960b, Carpenter
1961) indicate that the Local condensation extends ;zi about twice
this distance beyond the Virgo cluster or to Y = 430, The Local
supercluster, then, may encompass all groups and clouds within a
radius of 15 to 20 Mpc from a zenter in the general vicinity of the
Virgo cluster (there is no necessity for the center of mass to be
within any particular cluster) and within 5 to 10 Mpc from the super-
galactic plane, This includes the majority of the northern nearby

groups and clouds but probably excludes most of the southern clouds

beyond 7 or 8 Mpec.,

Note the strong indications of sub-clustering within the super-
system; as already noted there 1s evidence for a "Local Cloud"” (or
cloud complex) including the Local Group; Sculptor; M81l; M1l0l,

N2841, N1023, N5128 groups and CVn I; another cloud ccmplex could




3%

include CVn 1., Coma I and UMa I (Z); other examples are UMa I (N+S,
X, Y), Virgo 1I (X, Y, V), and Leo II,

The Local Cloud includes all the nearer groups within 4 = 7 Mpc
and with very few exceptions comprises only spirals and magellanic
irregulars among its 40 or 50 brighter members; the average type
index is t = +5,1 (3: = 2 9), For comparison the average type index

is t = +3 for all groups in the range 7 < A < 15 Mpc and t = 0 for

4 > 15 Mpec,

The rerearch incorporated in tais chapter was suppurted in parvt
by the National Science Foundation and the U, S. Navy Office of
Naval Research., The collaboration of Mrs. A. de Vaucouleurs aad the
asgistance of Mrs, J. Weiss and Mr. H. Corwin greatly expedi*«d the

project,
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TABLE la., Local Qroup

Object zz SGL Type B(0) log D 1logD(e) D(O)
N {
b SGB J: v, log R ") (kpe)
Galaxy - - Sc? - - - (12)
N 147 119.8 3u44,0 ESp 11,48 0,78 0,70 1.0
D 3 -14,3 15,3 - - 0,22
, N 185 120.8 3uu,0 E*3p 10,92 0,73 0,70 1.0
“1“55 1493 - -10 Ooc,
N 205 120.7 337.2 Etsp 9,71 1,00 0,88 1,5
-21.1 13,1 - -6 0,29
N 221 121,2 336.5 E2 9,39 0,56 0,51 0.6
-22.0 12,5 - +17 0,12
N 224 M 3l 121.2 336,9 SA(s)b 4,61 2,20 2,00 20,0
-21,6 12,6 2 -68 0,49
N 538 M 33 133.6  329.2 SA(s)cd 6,47 1,79 1,70 10,5
-31,3 -0,1 Y -11 0,21
N6322 25,4 229,84  IB(s)m 9,49 1,22 1,16 2.1
D209 -18, 4 57,1 8 +73 0,13
I 10 119.0 355,1 SB(s)m 12,5: 0.60 0,54 1,3
-3,3 17,9 7 -92 0,15
11613 129,9  299,9 Im 11,02 1,05 1,02 2,0
D 8 -€0,6 -1.8 - -129 0.07
SMc A0051 302,8 224,9 IB(s)m 3.1t 2,435 2,33 2.9
“44,3  -lu,8 - -13 0,30
Scl A0058  287,8  26u4,7 dE - - - -
‘8302 -936 - it -
For A0237  237,3 266,0 dE - - - -
-65,7 -30,2 - -70 -
LMC A0524  780,5 216.5 SB(s)m 1,28 2,7: 2,65 6,5
-32,9  -34,1 - +.6 0,07
Leo A A0956  196,9 70.6 Im - - - -
D 69 52.4  =25,8 - - -
Sex (B) A0957 233,2 96 1 Im - - = -

D 70 “338 ’39:\6 - - -
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Table 1l. Continued

Sex (C) Al0Q03 240,11 103.2 dE - - - -
41.9 40,4 - - -
Leo I Al008 226.0 89,6 Eu4 - - - -
D 74 49,1 ~34,6 - - -
Sex A Al009 246,2 109.8 IBm - 0,73 0.70 1.5
D 75 sgog "'4096 - 1'118 0009
Leo II Allll 220,1 87.8 dE - - - -
D 93 67,2 ~16,3 - - -
UMa All27 202,3 83.0 dE - - - -
7108 ‘1002 - - -
UMi Alau8 10S.1 4B, 4 dE - - - -
D199 Ly, 8 27,1 - - -
Ser Al513 0.9 128,° dE - - - -
45,9 33, - - -
Dra Al719 86,4 by,s dE - - - -
D208 u, 7 by,2 - - -
Cap A21lu4u 30,5 257.1 dE 12,37 0,68 0,68 -
-l&7°7 3“00 - - 0500
Peg $2304 87.1 303.2 dE - - - -
-“207 _'gal - - -
WLM A2359 75.7 278,5 Im - 0.8: 0.,7:¢ 1,3
D221 -73,6 8,1 - +2 0,3:

Explanations of Columns:

Col, (1) Identification in NGC, IC, B.G,C., or DDO,
(2) New galactic coordinates EII, pll,

(3) Supergalactic coordinates SGL, SCB (cf. B.G.C, ),

(4) Revised type and DDO luminosity class cod;d as in B.G.C,

(5) B(0) = B mag. within standard "face-on'" diameter D(0) (cf, B.,G.C.)

V. = corrected red shifrv.

() log D

log major diameter in standard system (D in min. of arc).

log R

L]

log 8/d = log axis ratio.

(7) og 0{0) = log ‘face-on"™ .. or diamccer (min. of arc).

o7 LA v CpT—— LA 2L T i~ T 150 Yo
" L4
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TABLE 1b., Local Group

Object u Ap Ho A Bp -Mp X Y Z

Galaxy - - - 0,01 - (18,8) 0 0 0

N 147 25,0: 0.8 24,2 0.69 10,6 14,4 +0.64 «0,18 +0.18
N 185 25,02 0.8 24,2 0.69 10,3 14,7 +0,64 -0,18 +0.17
N 205 24,7 0,5 24,2 0.69 8.9 15,8 +0,62 -0.26 +0,16
N 221 24,7 0.5 24,2 0.69 9,1 15,86 +0,62 «0,27 +0.15
N 224 24,7 0.5 24,2 0,69 b, 4 20,3 +0,62 =0,26 +0,15
N 598 24,6 0,3 24,3 0,72 6503 18,3 +0,62 -0,37 N,00
N6822 24,1 0.6 23,5 0,50 9,3 14,8 -0,18 «0,21 +0.42
I 10 28,0 3.5 25,5 1,26 11,7 17,3 +1,20 -0,10 +0.39
I1613 24,3 0.2 24,1 0.66 10,1 14,2 +0,33 -0,57 -0,02
SMC 18,8 0.3 18,5 0,05 2.8 16,0 -0,03 ~0,03 =0,01
Scl 20, 43 0,2 20,2: 0,11 9,2 11,2 -0,01 0,11 0,02
For 22,0 0.2 21,83 0.23 9,1 12,9 -0,01 0,20 0,12
LMC 18,7 0.4 18,3 0,05 0.6 18,1 -0,03 -0,02 « 0,03
Leo A 25,4 0.2 25,23 1,10 13.1 12,3 +0,33 +0,93 -0,48
Sex (B) - 0,3 - - 12,0 - - - -

Sex (C) 21.0: 0.3 20,7 0,14 - - -0,02 40,10 -0,09
Leo I 22,0: 0.2 21,.8: 0,23 11,3 10,7 0,00 +0,19 -0,13
Sex A 25,3 0.3 25.0: 1,00 11,7 13,6 «0,26 +0.71 «0,63
Leo II 22,0: 0.2 21,83 0,23 12,9 9,1 +0,01 +0,22 =0,06
UMa 20,5 0.2 20,33 0,12 - - +0,01 +0.12 =0,02
UMi 19.6 0.3 19, 3: 0.08 - - +0,05 +0.,05 +0.04
Ser - 0.3 - - - - - - -

Dra 19,43 0.4 19,0 0,086 - - +0.03 +0.02 +0.04
Cap - 0,3 - - - = - - =

Peg 21,53 0.3 21.2; 0.17 - - +0.08 =0.12 +0 C8

WLM 24,9, 0.2 24,7 0.87 11-2 13 7 +0.13 ~0.85 *C L2
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TABLE 1b. Continued

Explanations of Columns:

Col,

(1)
(2)
(3)
()
(s)
(67
(7)
(8),

Identification,

Apparent modulus u in B system,

Galactic absorption Ay in B system,

Corrected (geometric) apparent modulus u,.

Distance A in megaparsecs.

Apparent total (asymptotic) magnitude# Bp in B system.
Absclute magnitude -M, in B system.

(9), (10) Projection of 4 (Mpc) on 0X, O0Y, OZ axes of

supergalactic rectangular coordinate system,




TABLE 2, Elements of 54 Nearby Groups

Nr, Group, 2B SGL u M, D x d V°
Cluster, b SGB Ag A (°) n

Cloud, o) (°) (mag.) (Mpc) (Mpe) A,D,

61 Scl 5 265 27,1 26,9 25 x 20 142

-80 -3 0,2 2,4 1,0 x 0,8 6

134

G 2 M8l 142 42 27,3 27,0 40 x 20 160

(N3031) +41 +1 0,3 2,5 1.8 x 0.9 9

66

G 3 CVn I 162 82 28,1 27,9 28 x 14 342

+80 +5 0,2 3,8 1,9 x 0,9 9

69

G 4 N5128 310 155 28,5 28,0 30 x - alo

+20 -5 0.5 4,0 2,1 x = 5

55

G5 M101l 102 64 28,5 28.3 23 x 16 508

(N5457) +60 +23 0.2 4,6 1,8 x 1,3 8

85

G 6 N284) 170 4= 29,2 28,9 15 x 7 589

+34 -20 0,3 6.0 1,6 x 0,8 N

122

G 7 N1023 45 3yl 29.6 29.0 20 x 10 566

-20 -8 0,6 6,3 2,2 x 1,1 8

127

G 8 N2997 250 133 30,0 29,4 14 x 8 534

+19 -53 0.6 7.6 1,9 x 1.1 2

G 9 M66 241 97 29,6 29,4 7 x 4 592

(N3627) +64 -19 0,2 7.6 1.0 x 0,6 5

74

G10 CVn II 138 73 29,7 29,5 22 x 12 747

+75 +3 0,2 8,0 3.0 x 1,6 15

71

1 Gll  M96 231 93 29,8 29.6 11 x 7 741

S (N3368) +58 -206 0s2 8,3 1,6 x 1.0 9

1 80

Gl2 N318h 176 67 30,1 29,9 10 x 5 629

+60 -13 0,2 9.6 1.7 x 0.8 4
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Gl3

Gly

G1ls

Gle

Gl7

Gls

G19

G20

G21

G22

G23

G24

G25

Coma I

N6300

Cet I

N1566

UMa I (2)

Vir §

Vir E

N1u433

N1672

N3672

UMa I (Y)

Vip §°

198
+ 86

329
-15

178
-56

265
-43

165
+75

284
+75

284
+75

304
+52

253
-49

270
-38

273
+49

162
+64

287
+70

TABLE 2.
89 30,1
+3 0.2

195 31,0

+10 1,0

300 37,5

"27 0153

235 30,6

~40 0,3
77 30,5
-l 052

103 30.5
-3 0,2

103 30,5
-3 0,2

127 3C.7
"2 003

248 30.7

-42 0.2

226 30,8

-39 0,3

121 30,8

~22 0,3
66 30,7
-5 0,2

107 30.7
-4 002

Continued

x

94y
15
170
1270
100
1513
200
999
156

979

1087
21
780

1013
38
413
1307
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322
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1541
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G26

G27

G28

G29

G30

Lul

G32

G33

G3u

G35

G36

G37

G3as8

Vire X

Grus

UMa I (X)

Vir III

N5866

Eri

UMa I (S)

Cet II

UMa I (N)

Vie V

N2207

N5676

N6876

293
+65

348
-65

150
+54

352
+55

90
+52

212
~55

143
+69

160
-68

141
+60

298
+57

230
-18

88
+60

324
~32

TABLE 2.
113 30,7
-3 0,2
250 30.8
+8 0.2
56 30.8
-2 0.2
122 30,9
+24 0,3
62 31,0
+32 0,3
282 30,9
-40 0.2
70 30,9
+3 0,2
292 31.0
-15 0,2
61l 31,0
+3 0,2
121 31,0
-6 0,2
264 31.4
-78 0.5
70 31,1
+28 0,2
214 31.3
+3 0.4

Continued

30,9
15,

30,9
15,

30,9
15,

13
2,8

1272
18
365
1561
112

1090

1729
1l
lu49
920
130
1574
19
160
1016
63
1929
95
1074
95

879

1827

419

241l

49

41



G39

G40

Gul

Ghu2

G43

Gh4b

GU5S

Gu46

cu7

Gus

G439

GS0

G51

G52

Ni3y

Nugs

N2768

N296u

N3396

N3923

Pavo-

Indus

Vir W

N3190

N3504

N3607

N5846

N66U43

N6861

340
-84

138
-58

154
+40

194
+50

193
+63

287
+33

34y
-45

283
+69

213
+55

204
+64

232
+67

+48

105
+28

355
~-33

265
-4

302
-6

43
-8

66
-27

75
-16

142
-20

230
*14

108
-6

82
-28

80
-17

93
-17

125
+32

31
+31

o N
o o
3 wm

— W
o o
o wm

1786

2336

46

1681

160

1463

89

1599

73

1635

172

2224

472

2168

187

1198

9y

1437

30

1057

229

1808

290

1938

262

2909

42
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Table 2, Continued

GS3 For I 237 263 31.3 31.1 7 % 7 1464 - 1,5
‘55 —u2 0a2 1605 200 X 200 12 ‘1202

260 -10.1

G54 N3245 202 71 3l.4 31,2 2 x 1 1256 + 3,9
+58 -22 0.2 17,5 0.5 x 0.2 3 +15,8

96 - 607

Explanation of columns:

Col. (1), (2) Group Nr, and identification.

(3) Approximate galactic coordinates. of center.

(4) Approximate supergalactic coordinates. of center.

(5) Apparent distance modulus p and galactic absorption AB in
B system,

(6) Geometric distance modulus ¥, and distance A in megaparsecs,

(7) Approximate major and minor diameters D x d of group in
degrees and in megaparsecs.

(8) Mean corrected velocity Vo» number n of objects in mean, and
average deviation A.D. from Vg,

(9) Components X, Y, 2 of distance &4 in Mpc in supergalactic

rectangular coordinate system,
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TABLE 3., Brightest Members of the l4 Nearer Groups

NGC TYPE & B(0) log D(0) V,  -Mg log D(0)

Gl., SCULPTOR Group

253  SAB(s)c - 8.1 1,15 104 19.0 1,04
55 SB(s)m sp - 8.2 1,16 97 18,9 1,05
300 SA(s)d 7 9,0 1.24 95 18,1 1,13
247  SAB(s)d 7 9,9 l.14%  -129 17.2 1,03
7793 SA(s)dm 6% 10,3 0,85 197 16.8 0,74
45 SA(s)dm 8 11,2 0.87 489 15,9 0,76

Possible: 15332 + D1, D6 dwarfs?

G2, M8l (N3031) Group

3031 SA(s)ab 2 7.88 l.28 88 19,42 1,20
2403 SAB(s)cd 5 9.07 1,11 255 18,23 1,03
3034 I0 sp - 9,57 0,74 322 17,73 0,66
4236 SB(s)dm 7 10,40 1,04 (186) 16,90 0,96
2976 SA(s)m p - 11,09 0,50 168 16,21 0,42

Probable: 3077, I2574 = D81, A0814 (Ho II) = D50, A0936 (Ho I) = D63,
Possible: 2366 = Du2, 2403, I342, N1569, 1560?, I356? (in UMa-

Cam cloud)
Other possible (dwarfs): D33, 38, 39, 44, 51, 53, 66, 71, 77, 78,

80, 82, 86, 87, 122, 123, 165,




TABLE 3., Continued

G3. CVn I Cloud

4736 (R)SA(r)ab 3: 8,91 0,83 362 19,19 0,91
4258 SAB(s)bc - 9,19 1.11 530 18,91 1,19
4826 (R)SA(rs)ab - 9,60 0,77 352 18,50 0,85
4443 IB m 5 10,08 0.59 269 18,02 0,67

4214 IAB(s)m

o

10,38 0,79 311 17.72 0,87

Probable: 4136, 4150, 4244, 4395, I4lez, All57 = D1l0S,

Other possible (dwarfs): D99, 125, 129, 126, 133, l4l, 143, 154,

G4, NS5128 Group

5236 SAB(s)ec - 8,22 1,00 335 20.16 1,15
5128 SO0 p - 8,38 1,01 271 20,18 1,19
L4945 SB(s)cd: - 9,48 0,90 - 19.30 1,12
5102 SA0” - 10.55 0,7 348 17.90 0,85
5068 SAB(rs)cd 6 11,05 0,78 410 17,26 0,90
5253 IBm p - 11,14 0,38 228 17,26 0.53

Possible dwarf: D174,
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Table 3. Continued

G5, M101 (N5u457) Group

5457 SAB(rs)cd 1 8,58 1,39 415 19.92 1,55
5194 SA(s)bc p 1 9.03 0.95 5582 19,47 1,11
5055 SA(rs)bc 3 9,52 0.92 600 18,98 1.08
5195 I0p - 10,94 O.u45 634 17,56 0.61
5585 SAB(s)d 7 11.66 0,64 467 16,84 0,80

Other members: 5204, 5474; probable: 5949,
Possible: 4605, 5907, 6503(?), A1353 (Ho IV), Al339 (Ho V).
Possible dwarfs: D167, 168, 168, 172, 175, 176, 177, 178, 181, 182,

183, 191, 193, 194, 205,

G6, N28u4l Group

2841 SA(r)b 1 10,27 0,72 671 18,93 1,02

2681 SAB(rs)0/a 11,34 0,4l 751 17,86 0.71

2541 SA(s)ecd 7 12,14 0,68 - 17.06 c.98
2500 SB(rs)d 7 12,39 0,40 513 16,81 0,70
2552 SA(s)m? 8 (12,54) 0,39 - 16,66 0,69
2537 IB(s)m p - 12.55 0,14 422 16,65 0,4l

Possible: 12233 (Sd sp).

Possible (dwarfs): D0, 41, 43, 46, 48, 49, 52, 55, 59,




1023
925
891

I239

1058

1003

SB(rs)0~
SAB(s)d
SA(s)b:/
SAB(rs)cd
SA(rs)ec

SA(s)cd

Table 3. <lontinued

G7, N1023 Group

10,65
4 10,96

11,24

12,14

6: 12,26

- 12.45

Possible: N672, 11727, N1156(?).

Probable (dwarfs):

Possible (dwarfs):

2997
2835
2784
2848

2763

Possible (dwarfs):

SAB(rs)c
SB(rs)dec
SA(s)0°;
SAB(s)c

SB(r)cd p

D24, 25,

p11, 17, 19, 22, 26,

G8. N2997 Group

- (10.64)
- (11,38)
- 11,52

73 (12.55)

7 12,91

0,80

D56, 57, 60, 61, 62,

729

718

243

583

T4l

636

431

18,95
l8.64
18,36
17.u46
17,34

17,15

19,36
18,62
18,48
17.45

17.09

47




Table 3. Continued

G9. M66 (N3627) Group

3627 SAB(s)b 2 9,89 0,76 591 i9.71 l.14
3628 Sbp - 10,43 0.87 730 19,17 1.25
3623 SAB(rs)a 3: 10,51 0,70 640 19.09 1.08

3usg saB(rs)o* 11l.24 0.29 570 18,36 0.67

3593 SA(s)0/a

(3]

11,91 0,47 429 17.68 0.85

Probable: 3596, 3666,

Possible: 3485, 3506, 3547; dwarfs; D89, 91, 108,

Gl0, CVn II Cloud

4631 SB(s)d 53 10,04 0,87 6ub 19.56 1,27
4490 SB(s)d p 5 10,29 0,61 622 19,41 1,01
3675 SA(s)b 3 11,11 0.54 727 18,59 0.94
4656 SB(s)m p - 11,18 0.76 775 18,52 1,18

4051 SAB(rs)bec

(&)

1l.23 0,60 698 18,47 1,00

Other probable: 3769, 3769A, 3949, 4088, 4111, 4242, 4485, 4618,
Ve
4625, 4627, 4657, 41435

Possible: 4025, 4288,




3368
3351
3379
338y

3377

Other members: 3239,

SAB(rs)ab
SB(r)b
eh1
SB(sg)0~

ES-6

Table 3.

Gll,

M96 (N3368) Group

10,32
10.75
10,83
10.84

11.75

Continuad

800

643

746

636

593

3377A, 3412, 3447, 344TA,

Probable: 3299, 3300, 3306, 3346, 3357, 3419A,

Possible:

Possible dwarfs:

3184

3198

3u32

3319

SAB(rs)ecd
SB(rs)ec
SB(s)m sp

SB(rs)cd

D79, 88, 89, 90
Gl2, N31

3 10,59

3 11,09

- 11091&

3 11,95

3433, 344k4, 3466, 3506,

[

84 Group

418

670

594

832

19,48
19,05
18,97
18,96

18,05

19,51
19.01
18,16

18,15

49
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Table 3. Continued

Gl3., Coma I Cloud

4725 SAB(r)abp 1l 10.21 0.89 1109 19,89 1,37
4559 SAB(rs)cd 4 20,56 0,82 852 19,54 1,30
4565 SA(s8)b? 1: 10.61 0,84 1171 1¢ 49 1,32
buly  SA(rs)ec: 3 11,21 0,41 720 18,89 0.89
Lu4goy El-2 - 11,31 0.28 1305 18,79 0,77

Other members: 4203, 4245, 4251, 4274, 4278, 4283, 4314, LuL8,
4670, Al2ub,
Possible: 4062, 4146, 4286, 4359, 4375, 13330,

Posgible (dwarfs): D101, 117, 131, 133, 143, 154,

Gl4, N6300 Group

6300 SB(r)b - 1l.54 0,49 1120 19,26 l.11

6221 SB(s)c 11.75 0,42 1281 i9.40 1.11

6215 SA(s)c - 12,06 0.24 1410 19,09 0,83
I4662A S - - 0.14 - - 0,72
6215A S: - - 0,00 - - 0.69

Possible: I4710, I4713, Iu71u,

Explanation of Columns
(1) NGC or other identification., (2) Revised type. (3) DDO Lumino-
sity class, (4) standard "face-on" magnitude B(0), (5) Standard
"face-on" diamater D(0) (in min, of arc). (6) Corrected red shift
(km/sec). (7) Absolute magnitude corresponding to B(0). (8) Log

linear diameter corresponding to D(0) (in kiloparsecs).




TABLE 4,
NGC TYPE B(0)
Gl5, Cetus I
N1068 Sb 9,81
N 936 sot 11.28
N1084 Sc 11,38
N1087 Sc 11,74
N1055 Sb 11,77
616, N1566

N1566  Sbe 10.09
N1553  S0° 19,57
N1549 EO 11,05
N1617 Sa 11,40
N1574 SO0~ 11.62

Gl17, Ursa Major 2
N4151  Sab 11,48
N334l  S0° 11.66
N4lss  sd 11.68
N4369  Sa 12,84
N3813  Sb 12,88

Gl18, Virgo I (S)
N4321  Sbe 10, 26
Nu501  Sb 10,49
N4254  Sc 10,52
N4569  Sab 10.58
N4579  Sb 10,72

v

1094

1371

lu48

1833

1173

1033

942

667

989

969

1552

2056

2397

893

1680

Brightest Members of 40 Nearby Groups

NGC TYPE B(0)
Gl9, Virgo I (E)
N4472 E2 9,84
N4649  E2 10,30
N4u486 EO-lp 10,30
N4382 so0¥p 10,43
N4374% E+1 10,82

G20, Virgo Y
N4697  E6 10,58
N4699  Sb 10,60
N4731  Secd 11,63
N4856  SO0/a 11,68
N4939  Sbe 11,70

G21, N1u33
N1433  Sa 10,90
N1512 sot 11,58
Nlu448 Scd 11,67
N1493  Scd 12,10
Nl4ll SO 12,16
G22, N1672

N1559  Scd 11,06
N1672  Sb 11.29
N1688  Sc 12.66
N1796  Sb 13,18

N1703 b -

v

855

1200

1187

712

878

1176

1369

1305

1095

787

542




N3672
N3892
N3637
N3865

N3818

623, N3672

Sc 11,80
sot 12,70
500 13,01
- 13,07
ES5 13,23

G24, Ursa Major Y

N3776

N3583

N3614

N3415

N3478

Sc 11,09
Sb 12,20
Sc 12,42
? 12.98
? 13,04

G25, Virgo I (38')

N4535
N4380
N4ugs
N4519

Nu42y

N4303

NL636

N4536

N4517

N4bu3

Sc 10,90
Sb: 12,37
S0/a 12,41
Sd 12,47

Sa: 12,57

G26, Virgo X
Sbe 10,28
E*o-1 11,01
She 11.21
Scd: 11,43

50/a 11.064

Table 4.

1845

1320

938

1854

1125

1559

778
1814
1095

1325

Continued
G27. Grus

N7552 Sab 11,44
N7u24 Scd 11,46
N7410 so* 11,61
15267 S0/a 11,65
N7582 Sab 1l,84

G28, Ursa Major X
N3310 Sbe 11,20
N3u448 I0 12,42
N3549 Se¢: 12,76
N34ys Sm 13.16
N3458 SO 13,26

G29, Virgo III
N5566 Sab 11.62
N57u46 Sb 11.81
N5713 Sbep 11,99
N5701 S0/a 12,16
N5584 Scd 12,16
G30, Nb5866

N5866  sot 11,19
N5907 Sc: 11,40
NS 879 Sbe: 12.32
N5705 Sb 12,41
N5908  Sb 12,9¢

1639

1637

1695

1428

1090

1581

1826

1930

972

725

1064

52



Table 4, Continued
G3l, Eridanus G35, Virge V

N1232 Sc 10,73 1734 N4546 S0~ 11.62 879
N1398 Sab 10,73 1395 N4691 S0/a 11.81 -
N1187 Sc 11,21 1491 N4u87 Scd 11,82 -
41300 Sbe 11,34 1565 N4s93 Sb 11,87 -
N1407 E+0 11,43 1707 Nus04 Scd 12,01 -
G32, Ursa Major I (S) G36. 2207

N3938 Sc 11.02 919 N2207 Sbe 11,54 2455
N3893 Sc: 11,10 1065 N2217 sot 11.69 1334
N4096 Sc 11,31 - N2223 Sb 12,18 -
N&157 Sb: 11,80 - N2280 Scd 12.24 -
N4217 St 11,81 - N213¢ Sed 12,39 1691

G33, Cetus 1II G37,. NS5676
N 720 ES 11,47 1813 N5676 Sbe 11,87 2395
N 584 EYy 11,71 1885 N5650 3¢ L2.44 -
N 779 Sb 12,20 - N5633 Sb 13,07 2484
N 596 EO 12,31 2097 N5689 S0/a 13,17 2355
N 615 Sb 12,51 1991 1029 S3 - -
G34, Ursa Mcjor I (N) G38, N6876

N39¢92 Sbe 10.80 1147 N69L43 Scd 12,32 -
N3953 Sbec 11,11 lou41 15052 Sd 12,47 -
N3621 Sc 11,27 1162 N6876 E3 12 79 -
N3898 Sab 11,60 1135 N6808 Sa 13,60 -
N3718 Sap 11,72 1128



N 134
N 289
N 150
K 1lu8

N 254

N ugs
N 474

N 520

N 470

N2768
N2805
N2742
N2880

N2654

N2859
N296u
N3003
N3032

N3067

G3a9

[T
tr

[ 72]
v
0

50?

507

G40

Sb

Soe

Sbe

Sb

Ghl,

sd
Sc:

S0

Sa

Gu2,

Sbe

Sbe

s0°

Sab

s N134
11,22
11,92
12,34
12,65

12.97

o Nugs
ll.41
12,51
12,75
12,75

12,75

N2768
ll.48
11,94
12,41
12,97

13,05

N2g64
11,96
12,37
12,52
12,86

12.9.

Table 4,

1665

1907

2284
2405

2320

1495

2023

l61ly

lyus

1649
1284
1429
1599

11455

Continued

Gu3.,
N3430 Sc
N3395  Ssecdp
N3396 Imp
N3u27 Sb:
N3413 SO sp

Guu,
N3923 El=-5
N4105 E3
N3gos E%2-3
I 764 Sc:
N4lob  sot

G45. Pa

N7213 Sa
N7205 Shec
N7049 so¢°
N7083 Sbe
N71uy

o,V
N4261 ~3
N4281 o7
Nu273 5¢
JU260 Sa
N4235 Sa

N3396
12,39
12,46

12,90

N3c23
1l.40
12,10
12,43
12,44

12,49

vo-Indus
11,57
11,70
12.04
12,14

12,15

irgo W
li,84
12,41
12,51
12,70

12.86

1709
1622

1611

1551
1665

1374

1948

1751
1404

2153

2085

2452
2192

1827

Sk



I

N3227
N3190
N31l62
N3193

N3226

N3s0u
N341y
N3512
N3418

N3380

N3607
N3626
N3686
N3608

N368Y

N58u46
N5813
N5833
N5850

N5B06

G447,
Sa
Sap

Sbe

Gus,
Sab
S0

S¢

Scd
E2

Sbe

G50,
Eto-1
El-Z
$0~
Sb

Sb

N3190
11,75
12,20
12,30
12,37

12,77

N3504
11.80
12,23

13,12

N3607
11,42
12,11
12,24
12,31

12,63

N58U6
11,75
12,09
12,14
12,25

12,70

Table 4,

1005

1255

1273

1232

1473

1391

1449

840

1361

930

1117

1329

1784

1891

luy]

2385

1308

Continued

N6643

N6217

N6340

N6412

N665Uu

N6868

N6861

A2021

N6902

N6893

N1399

N1380

Nlu4ou

N1326

N1350

N3245

N3254

N3277

N3274

N32454

G51,
Sc
Sbe
S0/a
S¢

S0/a

G52,
E2
S0~
S0
S0/a

so°

G53,
EO
S0
El
sot

Sbc

GSu,
so°
Sbe

Sab

St

N66M43
11,97
12,17
12,21
12,62

12,80

N6861
12,31
12,43
12,49
12,67

12.85

Fornax I
11,15
11,30
11,34
11,75

11,80

N3245
12.04
12,41
12,60

13,12

1790

1616

2351

1751

2180

2734

1311

1712

1828

1657

1198

1170

1399

55



TABLE 5.

Frequency of Distance Moduli for 55 Nearby Groups#*

' <26 26,0 27,0 28,0 29,0 29,5 30,0 30,5
26,9 27,9 28,9 29,4 29,9 30,4  30.9
n 1 1 2 3 3 4 7 18
Nz=]n 1 2 4 7 10 14 21 3g
TABLE 6.,

Frequency of Major Diameters of 55 Nearby Groups®

D(Mpc) 0.0 0.5 1.0 1.5 2,0 2.5 3.0 3.5
38 Groups*® 2 8 8 17 3 - - -
17 Clouds and - - - 6 5 3 1l 2
Clusters

* Including Local Group

56

55

4,0 Mean
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TABLE 7, Luminosity Function and Population Type Indices of 55 Nearby Groups

Group Nisg Ni74 t Range St n

0 Local 2-3 3-4 +6. 4 (+3, +9) 2,1 5

1 Scl 3 4 +7,3 (+5, +9) 1,0 6

2 M4l 2 3 +4,6 (-1, +9) 3,7 5

3 CVn I 4 6 +5,6 (+2, +10) 3.5 5

4 5128 3 6 +3.3 (~4, +10) 4,7 6

5 M101 3 L +4,0 (-1, +7) 2,0 5

6 284] 1 3 +5,8 ( 0, +10) 2,9 6

7 1023 2 4 +3.8 (-4, +7) 3.0 6

8 2997 3 5 +3:6 (-3, +6) 2.6 5

9 M66 3 4 +1.0 (-2, +3) 1.6 5

10 CVn II 5 11 +6,0 (+3, +9) 2,0 5
1l MS86 2 5 -2,0 (-6, +3) 3.6 5
12 3184 n 4 +6,3 (+5, +9) 1.4 Y
13 Coma I 10 12 +2,0 (-6, +5) 3.2 5
14 6300 3 (3) (+4,3) (+3, +5) (0.9) 3
15 Cet I 10 (1s6) +2,8 (-2, +5) 1,9 5
16 1566 9 (13) -1.6 \-6, +4) 3,3 5
17 UMa I (2Z) 3 (5) +2,0 (=3, +7) 204 5
18 Virgo S 27 (45) +3.4 (+2, +5) 0.9 5
19 Virgo E 32 (51) -5,0 (-6, =2) 1.2 5
20 Virgo Y 16 (22) +1,4 (-6, +6) 3.5 5
21 1433 8 (8) +1,6 (-3, +8) 3.5 5
22 1672 3 (4) +4,0 (+3, »6) 1,2 5
23 3672 2 (6) -1.5 (=6, +5) 3.2 m
24 UMa I (Y) 3 (6) (+4,3) (+3, +5) (0.9) 3
25 Virgo s' 5 (10) +3.2 ( 0, +7) 2.2 5

% () where incomplete

&



26

a7

28

29

30

31

32

33

34

35

36

37

38

39

40

L

L2

43

by

45

4o

47

48

49

50

51

52

53

54

Virgo X
Grus

UMa I (X)
Virgo III
5866

Eri

UMa I (8)
Cet II
UMa I (N)
Virgo V
2207

5676

6876

134

488

2768

2964

3396

3923
Pavo~Indus
Virgo W
3190

3504

3607

5846

6643

6861

For I

3245

24
17
3
15
5
19
15
6

15

(5)

15

Table 7.
(37)
(24)

(6)
(23)
(5)
(24)
(20)
(8)
(18)
(12)
(7)
(4)
(4)
(s)
(s)
(6)
(8)
(3)
(8)
(24)
(1u)

(8)

Continued
+1.8
+1,6
+2,8
+3,0
+2,6
+2,2

+4,2

+2,2
+3. 4
+3,0
+2,0
+0.8
+1.8
+0,8

+1.0

+6)
+6)
+9)
+6)
+5)
+5)
+5)
+3)
+5)
+6)
+6)
+5)
+7)
+4)
+4)
+7)
+4)
+10)
+5)
+4)
+5)
+4)
+5)
+6)
+3)
+5)
0)
th)

T4)

58



TABLE 8,

Average Statistical Masses of Nearby Groups and Clouds

Average Nearer All
Groups Groups

Neco ber 7/%«2#;@/ 10 27

Velocity dispersion ¢, (km/sec) 100t 200

Radius R* (Mpc) 0.4 0.4
He* 110

Total massdJlop (10 ) 40 160

Mass per galaxym? (1011 ©)F 2 5

Density p* (10727gcm”3) 2 5

¥ Vir I (E), Vir I (S), For I
t Approx. corrected for observaticnal errors

§ Assuming Np = 10 Nyg in first 5 magnitudes

Clouds

13

Clusters'

59




- ———— - aamw veawMLAVL Vi RNGALRY ul‘oups ana Galaxi’s

SG latitude B (0°, %10°) (0°, %20°) (0°, %30°) (0°, tgoo)

Local Group N 0 (0%) 2 (20%) 4 (40%) 10
S 4 (25%) 11 (69%) 12 (75%) 16
(rig, 1) N+S 4 (15%) 13 (50%) 16 (62%) 26
"Qutstanding” N 25 (69%) 30 (83%) 32 (89%) 36
galaxies s 10 (u2%) 18 (75%) 20 (83%) 24
(Fig, 7) N+S 35 (58%) 48 (80%) 52 (87%) 60
Dwarf N 85 (49%) 114 (66%) 146 (85%) 172
galaxies S 16 (32%) 26 (52%) 38 (76%) 50
(Fig, 6) N+¢S 101 (45%) 140 (63%) 184 (83%) 222
Nearar N 6 (75%) 7 (88%) 8 (100%) 8
groups S 5 (55%) 6 (66%) 8 (89%) 9

-(Figo 3) N+S 11 (59%) 13 (77%) 16 (9u%) 17 *
Nearby N 5 (36%) 6 (u3%) 1 (78%) 1y
groups s 12 (38%) 18 (56%) 2u (75%) a2

(Fig, %) N+S 17 (37%) 24 (52%) 35 (76%) ye 1
All Nearby N 11 (50%) 13 (59%) 19 (86%) 22
groups S 17 (41%) 24 (59%) 32 (78%) 41
N+S 28 (u45%) 37 (59%) 51 (81%) 63

Random Y 21% 41% 59% 100%

* Counting UMa-Cam Cloud as 3 groups, Coma I as 2 groups,

t Counting Cet I, Cet IT, Vir III, Pavo-Indus as ? groups each,
Eri I as 3 groups.

¥ Including allowan e for effect of galactic absorption,
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CAPTIONS TO FIGURES

Fig. 1. Apparent distribution of Local Group members in super-
galactic coordinates,

Fig. 2., Map of Local Group projected onto supergalactic plane.,

Fig. 3, Apparent distribution of nearer group (uo < 30.0) in super-
galactic coordinates,

Fig., 4, Apparent distribution of nearby groups (30,2 < uy < 31.2)
in supergalactic coordinates.

Fig. 5. Cumulative frequency distribution of distance moduli of
nearby groups (including Local Group).,

Fig. 6, Apparent distribution of DDO dwarf galaxies in supergalactic
coordinates,

Fig. 7. Apparent distribution of outstanding galaxies in super-
galactic coordinates.

Fig. 8., Space distribution of nearby groups projected onto the super-
galactic (Z, Y) plane,

Fig. 9. Space distribution of nearby groups with |Z| < 5 Mpc projected

onto the supergalactic (X, Y) plane,
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